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(57) Sang ché dé xuat phuong phap hop nhit thong tin muc tiéu trén bién tir nhiéu nguf)n
quan sat, phuong phap dugc xay dung trén co so ly thuyet xéc suit Bayes va tiéu chuan tbi
uu trong sO xac sudt hau nghiém ctia phuong 4n hop nhat trén tap dir licu, két qua hop nhat
dugc tong hop bang thuét toan Hungarian. Phuong phap hop nhat thong tin myc tiéu trén
blen tir nhiéu ngudn quan sat bao gém céac bude: thu dir liéu muc tiéu va thong tin dinh vi
ngudn quan sat, xur ly thong tin, hop nhét thong tin bang cach hop nhit timg cap ngudn
thong tin, tong hop théng tin hop nhat va hién thi két qua hop nhat timg cip nguén quan
sat duoc sir dung dé dua ra thong tin tong hop.
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Linh vie k§ thuit dwoc dé cap

Séang ché d& cap dén linh vuc tu dong héa thong tin didu khién, cu thé 1a dé cap

dén phuong phap hop nhét théng tin muc tiéu trén bién tir nhiéu ngudn quan sat.
Tinh trang k§ thuit ciia sang ché

Mot trong nhitng chirc ning co ban ctua hé théng tu dong hoa thong tin diéu
khién 14 xtr Iy hop nhit thong tin tir cic ngudn quan sat nhim tao ra birc tranh tinh
hudng 13 rang, ddy da va chinh xac. Théng tin nay cin dugc cung cdp thudong xuyén
lién tuc theo thoi gian thuc dé hé théng c6 thé danh gia va dua ra nhiing canh bdo hodc
quyét dinh dap tmg theo thoi gian thuc. Do d6, su thiéu chinh x4c cta théng tin hop
nhit s& din dén nhing sai 14m trong viéc danh gia tinh hudng va dua ra quyét dinh,
diéu nay anh hudng nghiém trong téi hiéu qua, kha ning thuc hién va hoan thanh chirc
nang ciia hé thong.

Céc thiét bi quan sat bing song v tuyén thudng xuyén cé ving mu do gip vat
che chén, vi viy cac ngudn quan st & nhitng vi tri khic nhau c6 thé phat hién ra sb
luong muc tiéu khac nhau khi cung giam sat mot khu vuc. Dac biét la trong truong
hop mat d¢ muc tiéu lon, khoang cach thuc té gilta cac muyc tiéu nho, xac suit bo sot
muc tidu clia ngudn quan sat s& tang 1én déng ké. Ngoai ra, d6 chinh xéac khi xac dinh
toa d6 muc tiéu ctia mdi ngudn quan sat khac nhau, ddy 1a nhitng vn dé anh huéng toi
d6 chinh x4c cAn chii ¥ khi giai quyét bai toan hop nhét thong tin.

Mot vAn dé khéac can luu v khi xdy dung hé thdng hop nhit théng tin 13 thoi
gian xir Iy ctia hé thong. Céac phuong thirc hop nhit thong tin ¢ thoi gian xir Iy phu
thudc vao sb lugng muc tiéu, dbi voi hé théng may tinh xr ly hién dai ngay nay,
phuong phap tinh cln ¢6 do phtic tap da thirc khong 16n hon 4 dé dép ung tiéu chudn
xu ly theo thoi gian thuec.

Phuong thttc phd bién dé hop nhét thong tin tir nhiéu ngudn 1a thuc hién hop

nhét ting cip ngudn thong tin. P4y 1 xu huéng chung dé dam bao do6 chinh xac, ciing
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nhu giam thiéu do phirc tap cua giai thudt. Do do, vAn d& cbt 161 cia viéc hop nhit
nhiéu ngudn thong tin 13 thyc hién yéu cau hop nhat céc cip ngudn thong tin.

Viéc hop nhat hai ngudn thong tin phd bién giai quyét theo hai huéng. Hudng
thi nhit dua trén sy danh gia binh phuong d§ 1éch chudn va théng ké khoang cach
gifta cac muyc tiéu. Huéng thir hai dua trén i thuyét xac sudt. Mot s6 phuong phap hop
nhét hai ngudn thong tin ¢ thé ké dén nhu: lang giéng gin nhit (Global Nearest
Neighbor — GNN), theo doi da gia thuyét (Multiply Hypothesis Tracking — MHT),
tuong quan xac suét dir liéu (Probability Data Association — PDA). Trong dé phuong
phap GNN theo huéng giai quyét thir nhat néu trén, cdc phuong phap MHT va PDA
theo hudng thur hai.

Phuong phap hop nhit théng tin GNN dugc thyc hién trén co s& xac dinh cac
cap muc tiéu tir hai ngudn thdng tin sao cho tdng binh phwong 5 1&ch chuin va théng
ké khoang céach giita cac cip muc tiéu trong khong gian do 1a nho nhit. Phuong phap
nay chi c6 hiéu qua tdt trong diéu kién cac muc tiéu thuc t& & cch xa nhau, d6 chinh
x4c cua cdc ngudn quan sit cao. Vi cc tinh hudng thyc té muc tiéu di chuyén theo
nhém v&i mét do cao trong khdng gian hep thi hiéu qua sir dung ctia phuong phap rat
thip. Do d6, hién nay phwong phap nay khéng con dugce st dung phd bién do d6 chinh
xéc thdp mac du d4 c6 kha nhiéu phuong 4n cai tién dua trén no.

Phuong phap MHT dugc xdy dung trén cé s& ly thuyét xac suit Bayes. Dé giai
quyét van dé theo phuong phap nay can thiét 14p cac gia thuyét (phuong 4n hop nhét)
tlr tap dir liu can hop nhét, sau d6 tinh toan xac suét hau nghiém cta tAt ca cac gia
thuyét, tién hanh lya chon nhitng phuong 4n c6 kha nang xay ra loai bo phuong an c6
xé4c suat thdp. Qua trinh hop nhit difn ra theo nhiéu chu ky tinh toan twong mg véi
cac chu ky quan sat cia ngudn thoéng tin, & mdi chu ky tinh toan ké tiép cac phuong 4n
méi dugc thiét 14p trén co s& nhitng phuwong an duoc lya chon clia chu ky ngay trude
d6, tiép tuc loai bo nhitng phwong an ¢ xac suét thap, qua trinh tinh toén l3p lai cho
t6i khi khong thé loai bo nhitng yéu t6 khong x4c dinh, phuong 4n cubi cung duoc lua
chon ¢6 xé4c sudt cao, 6n dinh qua céc chu ky tinh toan. Do déc thii ciia phwong phép
MHT sb phwong 4n hop nhit ting theo ham s& mil theo thoi gian nén dé giam khéi
lugng tinh ton can phai xay dung mt modun 16-gic riéng dé loai bo nhitng phuong

4n c6 xac sult thip va két hop nhitng phuong 4n twong ddng. Uu diém cta phuong
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phap nay 1a c6 do chinh xac cao, tuy nhién thuat toan cai dat rét phirc tap, can nhiéu
thoi gian tinh todn déc biét trong trudong hop s6 lwrong muc tiéu 16n.

Phuong phap PDA c6 nhiéu diém twong ddng voi phuong phap MHT, né cling
dugc xdy dung trén co s& ly thuyét xac suit Bayes. Theo d6 can lwa chon trudc sb
luong c@p muc tiéu déng nhét, cac gia thuyét hop nhét duoc thiét lap dua trén sb lugng
cdp muc tiéu ddng nhat d6, tinh gi tri x4c suit hau nghiém ctia ting gia thuyét, tinh
x4c sudt ddng nhit ctia tig cdp muc tiéu tir hai ngudn thong tin, trén co s& do lua
chon cac cap muc ti€u ddng nhét bang cach tong hop danh gia xac sudt cap muc tiéu
ddng nhat véi vecto trang thai ciia muc tiéu. Uu diém cta phuong phap PDA la c6 do
chinh x4c cao, thoi gian xtt 1y t5t hon so v6i MHT. Trén thuc t& céc hé thong thong tin
rada hién nay thuong dung thuét toan nay. Tuy nhién, phuong phap PDA can phai biét
trude sé cap muc tidu ddng nhét, phuong phap tinh cua né cling rat phiic tap va khé cai
dat. Sé luong gia thuyét 16n, ting nhanh theo s6 lugng muc tiéu, cting v6i sy phic tap
ctia thuat toan xur ly dan dén thoi gian thyc thi cia hé théng khé dap ting theo thoi gian
thuec.

Cac phuong phap néu trén 1a nhitng phuwong phap phd bién nhat hién nay, ngoai
ra ching c6 nhidu bién thé dé nang cao d6 chinh x4c cfing nhu phi hop véi nhitng bai
toan cu thé. Viéc hop nhéit thong tin muc tiéu trén bién v6i dic trung riéng ctia né nhu:
céc thiét bi quan sat trong khong gian hai chiéu, mat d6 muc tiéu 16n, khoang cach
gifta cac muc tiéu nho, do d6 cac viéc ap dung cac phuong phéap néu trén s& khong dat
duoc hiéu qua nhu mong mubn.

Do d6 can x4y dung phuong phap méi c6 d6 chinh xéc cao trong diéu kién mat
dd muc tiéu 16n, phuong thic cai dat don gian dé thyc hién, dd phirc tap dap ung tiéu
chudn d6i vé6i hé théng theo thoi gian thuc dé nang cao hiéu qua, chét lugng cua hé
théng tu dong hoa xir ly thong tin trén bién noi riéng va thong tin didu khién noi
chung.

Ban chét k§ thut ciia sang ché

Muc dich cta sang ché 1a dé xudt phuong phap hop nhit thong tin muc tiéu trén
bién tir nhidu ngudn quan sat nhim dua ra thong tin tbng hop mot cach nhanh chong,
day du, chinh xéac bang cach sit dung phuong phap hop nhit thong tin trén co s& ly

thuyét xac suit Bayes va phuwong phap t6i wu tong trong sé Hungarian.
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Phuong phap dugc d& xuét duoc thuc hién trén hé thdng bao gom:

Cum thiét bi quan sat (1) va cum thiét bi xur ly thong tin (2) dung chung mot hé
théng dinh vi toan cau chéng han nhu hé théng dinh vi toan cdu GPS; trong d96:

Cum thiét bi quan sat (1) bao gém cac thiét bi quan sat duoc tao cAu hinh dé
cung cép dit liéu muc tiéu trong hé toa do clia n6 thong qua hé théng thu phat dit liéu,

Cum thiét bi xit ly thong tin bao gdm: thiét bi dinh vi (21), thiét bi két ndi thu
phét thong tin (22), thiét bi xir Iy thong tin (23), ban didu khién (24).

Trong sang ché nay, thiét bi dinh vi (21) dugc tao cAu hinh dé cung cép vi tri
ttc thoi cta hé théng, thiét bi két ndi thu phat thong tin (22) duge tao c4u hinh dé thu
dix lidu tir cac thibt bi quan sét va truyén t6i thiét bi xtr 1y théng tin, thiét bi xt 1y thong
tin (23) thu di lidu tir thiét bi thu phét xir Iy hop nhét thong tin, ban diéu khién (24)
didu khién hoat dong cta hé thong va hién thi thong tin.

Trong sang ché nay, cic thiét bi quan st truyén thong véi thiét bi két ndi thu
phét thong tin (22) dugc thuc hién thong qua céc duong truyén vo tuyén hodc dinh
tuyén.

Pé dat duoc muc dich deé ra, phuong phap hop nhét thong tin muc tiéu trén bién
tir nhidu ngudn quan sat bao gbm céc bude:

thu dit liéu muc tiéu va thong tin dinh vi nguén quan sat,

xtt ly thong tin thu duoc, trong dé bao gém: hiéu chinh thong tin toa d0 muc
tidu, hiéu chinh céc sai sb trung binh binh phuong, sap xép lai cdu tric dit liéu,

hop nhét thong tin bang cach hop nhét timg cip ngudn thong tin,

tdng hop thong tin hop nhat va hién thi.

Trong d6: budc thu dir liéu muc tiéu va thong tin dinh vi ngudn quan st bao

3
A

gom:

tim kiém, theo d&i muc tiéu trén mit nude, bdi cac thiét bi quan sat, va

d6ng goi va gir, boi thiét bi quan sat, hd so muc tidu t¢i thiét b thu phat dir ligu
va thiét bi xur ly thong tin;

giri, béi thiét bi dinh vi (21), thong tin toa d hién thoi t6i thiét bi xir ly thong
tin (23)

trong d6 hd so muc tiéu bao gbm cac thong tin: s§ hidu ciia muc tiéu ma ngudn

quan sat gan cho né, khoang céach tir ngudn quan sat t&i myc tiéu, phuong vi ciia muc
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tiéu, sai sb trung binh binh phuong cta cac tham s6 do dbi véi timg muc tiéu, thoi gian
phat hién muc tiéu, tbc d6 va hudng ctia muc tiéu (néu c0).

Trong d6: bude thu dit liéu muc tiéu va thong tin dinh vi nguén quan sat con
bao gom:

thu, boi thiét bi két ndi thu phat thong tin (22) di liéu tir cac thiét bi quan sat va
glri t6i thiét bi xur 1y thong tin (23).

Trong d6: bude thu dit liéu muc tiéu va thong tin dinh vi ngudn quan sat con
bao gom:

thu, boi thiét bi xtr ly thong tin (23), théng tin toa do tir thiét bi dinh vi (21), dit
liu muc tiéu tir thiét bi két ndi thu phat thong tin (22); va

tién hanh hop nhit thong tin, thiét bi xtr 1y thong tin (23), muc tiéu tir dit liéu
nhan dugc.

Hon nita, theo cac phuong 4n cua sang ché, trong d6 budc hiéu chinh thong tin
toa d6 muc tiéu, hiéu chinh céc sai ) trung binh binh phuong va sép xép lai cAu tric
dit liéu con bao gdm:

tinh toan lai toa d0 muc tiéu, dua cac muc tiéu v& hé toa do chuén; va

tinh toan lai céc sai sb trung binh binh phuong cu ly, trung binh binh phuong
phuong vi ctia muc tiéu trong h¢ toa do chuén; va

sip xép lai cu tric dit liéu thanh tirng cap hai ngudn quan sit dudi dang
X = {Xsz} voi X, = {x1,1:x1,z:"'rx1,1v,}s X, = {lel,lez,---,xmz},

d

iy = P ;-
Véi: x;; = {diJ,piJ,aiJ,aiJ }, trong do:

d. . - khoang céch tir gbc hé toa do chudn t6i muc tiéu thir j phét hién boi nguon
ij g g JP 2
quan sat thir 7;

p;; - 8o¢ phuong vi clia muc tiéu thir j phét hién boi ngudn quan sat thir i trong

hé toa do chuan;

d

0 - sai sb trung binh binh phuong khoang cach tir gbc hé toa dd chuén téi

muc tiéu thi j xac dinh boi ngudn quan sat 7

o?

I sai sb trung binh binh phuong phuwong vi muc tiéu thi j xac dinh boi

ngudn quan sat i trong hé toa do chuan.
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Hon nita, theo phuong an cua sang ché, budc hop nhit théng tin duge thuc hién
bang cach hop nhAt tirng cip ngudn thong tin con bao gdm budc lgc thd dé loai bo cac
cdp muc tiéu co6 xac sut ddng nhit thip, trong d6 bao gbm:

so sanh hiéu cac tham s6 duogc dung dé hop nhét cta cac cap dit liéu muc tiéu tir
hai ngudn quan st véi gia tri ngudng, gia tri ngudng nay duogc xac dinh dva trén gia
tri sai sd trung binh binh phuong ctia tham s& d6 theo quy tic ba xich ma; va

loai bo cac cdp muc tiéu (x,v,.,xzvj) it c6 kha niang thudc cung mot muyc tiéu thuc
theo luat ba xich ma theo cong thirc:

(Jd“ - dZ,j > max(.?afi, 30'2 ))U (]pl,i - p2,j| > max(j’o-fi’j)a;j ))

Hon nita, theo phuong an cua sang ché, budc hop nhét thong tin dwoc thuc hién
bang cach hop nhit timg cip ngudn thong tin con bao gdm budc danh gia kha ning
hop nhét ca tirng cip muc tiéu d& qua bd loc & budce loc thd, trong dd bao gém:

xéc dinh hé sd x4c suét tién nghiém cua gia thuyét cip muc tiéu ddng nhét va hé
sb twong quan ctia mat do xac suét gia thuyét ddng nhit va khong ddng nhét cta timg
cdp muc tiéu tir hai ngudn quan sat; va

thiét lap dugc mbi tuong quan gilta mat do xac suét cua gia thuyét hai muc tiéu
ddng nhit va gia thuyét hai muc tiéu khong ddng nhét

Hon nita, theo phuong an cua sang ché, budc hop nhét théng tin duge thuc hién
bang cach hop nhét tirng cap ngudn thong tin con bao gdm budc xdy dung ma tran hé
sb danh gia muc tiéu ddng nhét hay khong ddng nhét, trong d6

ma trén c6 s6 hang bing s6 muc tiéu thudc ngudn quan sat thi nhét, s cot bang
s6 muc tiéu thudc nguén quan sat thi hai, va

mbi phén tr ma trén la hé s6 dac trung cho kha ning déng nhét cua cap muc
tiéu thudc hai ngudn twong tng;

néu cac ciap muc tiéu khong thoa méin ngudng loc thi phin tir ma tran twong
irng dugc gan gia tri bang khong, cic phan tir con lai c6 gia tri bang tong hé sd xac
sut tién nghiém va hé s6 twong quan mat do xac sudt ddng nhit hay khong ddng nhat
cua cidp muc ti€u twong ung.

néu tong nay 16n hon khong va/hodc néu tong nay nhé hon khong thi gié tri ctia

phén tir ma trin dugc gan bang khong.
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Hon nita, theo phuong an ctia sang ché, budc hop nhét thong tin bang cach hop
nhét tirng cap ngudn thong tin con bao gdm buéc tdng hop phuong an hop nhét tir hai
ngudn quan sit bang phwong phap t61 vu Hungarian, trong do:

mdi muc tiéu khong xuat hién qua mot l4n trong nhém va tong hé s6 xac sudt
ddng nhét twong g vai cip muc tiéu 1a 16n nhat.

Hon nita, theo khia canh tht hai ciia cdc phuong 4n cla sang ché, budc tong
hgp thong tin hop nhét va hién thi bao gdm:

théng ké s luong muc tiéu trong khong gian quan sit boi cc thiét bi;

théng ké cac muc tiéu quan sat chung boi nhiéu ngudn;

dua ra thong tin tong hop; va

hién thi thong tin tdng hop trén man hinh thiét bi.

Mo ta van tat cac hinh vé

Hinh 1 14 so db cu tric gian lugc thé hién thanh phin hé thdng hop nhat thong
tin muc tiéu trén bién tir nhiéu ngudn quan st theo phuong an cla sang ché;

Hinh 2 13 so 4 gian lugc thé hién phuong phap hop nht thong tin muc tiéu
trén bidn tir nhidu ngudn quan sat theo phuong 4n cla sang ché;

Mo ta chi tiét sang ché

Céc thuét nglt nhu dugc st dung trong ban mo ta nay, thuét ngi “ngudn quan
sat” dung dé chi cac thiét bi c6 kha niang thim do, phat hién va xac dinh vi tri cta cac
dbi tuong trong khong gian hoat dong cta nd. Cac ngudn quan sit bao gébm nhung
khong gidi han ¢ rada, thiét bi quang dién tu.

Ngoai ra, nhu duge st dung trong ban mo ta nay, thuat ngi “ngudn thong tin”
la cach goi khac cua ngudn quan sat. Do dé, thuat ngi “ngudn quan sat” va “ngudn
thong tin” co thé dugc str dung hoan dbi cho nhau trir khi c6 luu y khac.

Nhu duoc st dung trong ban md ta nay, thudt ngit “muc tiéu” dung dé chi d6i
tuong bt ki dugc phét hién va dinh vi boi nguén quan sat.

Nhu duoc st dung trong ban md ta nay, thuat ngtt “hd so muc tiéu” ding dé chi
nhitng thong tin vé mot muc tiéu ma ngudn quan sat thim do, phat hién va xac dinh vi
tri trong khong gian hoat dong cta nd. Mbi hd so muc tiéu bao gdbm cac thong tin: 5O
thr tu clia muc tiéu ma ngué)n quan sat phat hién dugc trong chu ki lam viéc cta no,

khoang céach tir vi trf clia ngudn quan sat t6i muyc tiéu, phuong vi cla muc tiéu, sai sO
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trung binh binh phuong do khoang cach va phuong vi cua muyc tiéu, thoi diém ngudn
quan sat do khoang cach va phwong vi muyc ti€u, tbc dd va hudéng ctia myc tiéu (néu
o).

Ngoai ra, nhu duge sir dung trong ban mo ta nay, thuét ngi “dir 1liéu muc tiéu”
la cach goi khac cua hd so muc tiéu. Do d6, thuat ngit “hd so muc tiéu” va “dit liéu
muc tiéu” c6 thé duge st dung hoan d6i cho nhau trir khi c6 luu y khac.

Thuét ngit “hé toa do chuin” ding dé chi hé toa dd cuc c6 géc toa do trung voi
toa do ctia hé théng xir 1y thong tin trén hé thdng dinh vi toan cau GPS.

Thuét ngit “dong nh4t muc tiéu” ding dé chi sy dua ra quyét dinh cac géi dit
liéu muc tiéu tr cac nguén thong tin thudc cung mot d6i twong.

Thuét nglt “hop nhét thong tin” dung dé chi viéc dua ra quyét dinh vé su phu

hop cua cac muc tiéu duge ddng nhét trong tap dit liéu tir cac ngudn thdng tin.

Pé c4c muc dich, cac giai phap k¥ thuét, va cac hiéu qua cta cac phuong an cua
sang ché rd rang hon, phén sau dy mo ta rd rang va day @ cac giai phap k¥ thuét theo
cac phuong an cuia sang ché c6 dua vao céac hinh vé kém theo theo cac phuong an cua
sang ché. R& rang 13, cac phuong an duwoc mo ta 1a mot s6 nhung khong phai 12 tat ca
cla cac phuong an cua sang ché. T4t ca cac phwong an khac duge thu nhén boi nguoi
¢6 hidu biét trung binh trong linh vyc dya vao cac phwong én cta sang ché ma khong

6 cac nd luc sang tao s& ndm trong pham vi bao hd cua sang ché.

Phuong phap duoc d& xuét thuc hién trén hé théng hop nhét thong tin muc tiéu
trén bién tir nhidu ngué)n quan sat, tham chiéu Hinh 1, bao gém hai b9 phén, cum thiét
bi quan sat 1 va cum thiét bi xur ly thong tin 2 dung chung mdt hé théng dinh vi toan

cu nhu hé théng dinh vi toan cau GPS.

Cum thiét bi quan sat 1 bao gém N (N > 2) thiét bi quan sat. Céc thiét bi quan
sat ¢6 thd duoc bd tri tap trung hodc phén tan, ¢d dinh hoac di dong hoic b tri két
hop. Cac thiét bi quan sat ddc 1ap v6i nhau. Céc thiét bi quan sét c6 thé 1 thiét b rada
hodc thiét bi quang dién tir. Cum thiét bi quan sat 1 c6 thé sir dung, nhung khong gidi
han &, rada hang hai VisionMaster FT, rada canh gidi Pozitive-ME, rada chi thi muc
tiéu 3C-25E.

Cum thiét bi xir 1y thong tin 2 bao gdm thiét bi dinh vi 21, thiét bi két ndi thu
phét thong tin 22, thiét bi xir 1y thdng tin 23 va ban diéu khién 24, trong do:
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Thiét bi dinh vi 21 duoc két ndi véi thibt bi xir Iy théng tin 23, thiét bi két ndi
thu phat thong tin 22 két ni véi cac thiét bi quan sat va truyén dit liéu t6i thiét bi xir Iy
thong tin 23, ban diéu khién 24 két ndi véi thiét bj xir 1y thong tin 23.

Céc thiét bi quan sat (11, 12, ... ,IN) truyén thong véi voi thiét bi két ndi thu

phat thong tin 22 thong qua cac dudng truyén vo tuyén hozc dinh tuyén.

Thiét bi dinh vi 21 st dung, nhung khong giéi han &, thiét bi dinh vi dan duong
hang hai Ladoga-ME.

Thiét bi két nbi thu phét thong tin 22 sit dung, nhung khong gidi han, vi mach
ding ciu tric mang phan tir 16-gic c6 thé 14p trinh duoc (Field Programmable Gate
Array, viét tat 1a FPGA) v6i céc chudn két nbi RS-422, RS-232, MILSTD-1553B,
Ethernet.

Thiét bi xir ly thong tin 23 st dung, nhung khong gi6i han, mdy tinh cong
nghiép NISE 3700E2.

Ban diéu khién 24 bao gém tb hop cac cong cu hién thi (man hinh) va cong cu
didu khién (man hinh cam tng, chudt, ban phim) dugc tich hop trén mdt ban diéu
khién.

Heé théng hop nhat thong tin muc tiéu trén bién tir nhiéu ngudn quan sat cé thé
duoc trién khai & vi tri cb dinh hodc trén cac vat mang di dong nhu trén tau hodc trén
xe. Hé thdng nay thu thong tin tir (c4c) ngudn thong tin. Ngudn théng tin c6 thé 1a cac
dai quan sat ¢ dinh, cac xe tram trinh sat di dong trén bo, cac thiét bi quan sat trén

tau, hodc mdy bay trinh sat trén bién.

Theo phuong an cla sang ché, phwong phép dé xuét sir dung dit liéu muc tiéu
va cac dai lugng dic trung cho do chinh xdc cua thiét bi quan sat dé danh gia xac suét
ddng nhat muc tiéu. Cac tham sé bao gdm khoang cach myc tiéu, phwong vi muc tiéu,
sai sb trung binh binh phuong khoang céch, sai sd trung binh binh phuong phuong vi,
x4c sudt lot muc tiéu cua thiét bi.

Phuong phap hop nhét théng tin muc tiéu trén bién tir nhidu ngudn quan sat
duge dé xuit theo phuong 4n cla sang ché, tham chiéu Hinh 2 bao gdm céc budc sau
day:

Budc (S01): thu dit liéu hd so muc tidu va thong tin dinh vi ngudn quan sat
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Budc nay thuc hién tim kiém, theo ddi muc tiéu trén mat nudc, boi cac thiét bi
quan sét, va dong géi va giti, boi thiét bi quan sat, hd so muc tiéu t6i thiét bi thu phat
dir liéu va thiét bi xtr Iy thong tin;

Céc thiét bi quan sat thyc hién tim kiém, theo d5i muc tidu trén mat nudc trong
pham vi hoat dong ctia minh, déng goi va gui hd so muc tiéu toi thiét bi két ndi thu
phat thong tin 22, hd so muc tiéu bao gém cac thong tin: sb thtr ty ctia muc tiéu duogc
phat hién va gan béi ngudn quan sat, khoang cach tir ngudn quan sat t6i muc tiéu,
phuong vi clia muc tiéu, sai s6 trung binh binh phuong cia cac tham s6 do dbi véi
tmg muc tiéu, thoi gian phat hién muyc tiéu, tbc dd va huéng ctia muc tiéu (néu cé).
Pdng thoi, thiét bi dinh vi 21 lién tuc gl thdng tin toa dd hién thoi t6i thiét bi xir ly
thong tin 23.

Thiét bi két ndi thu phét thong tin 22 thu dit lidu tir céc thiét bj quan sat va gii ti
thiét bi xir 1y thong tin 23.

Thiét bi xit 1y thong tin 23 thu thong tin toa dd tir thiét bi dinh vi 21, dit liéu myc
tieu tir thibt bi két ndi thu phat théng tin 22 va tién hanh hop nhét théng tin muc tiéu tir
dit liéu nhan dugc.

Buéc (S02): xtr Iy thong tin; trong d6 bude xit Iy thong tin nay gdm co:

Hiéu chinh thong tin toa do muc tiéu, hiéu chinh cic sai s0 trung binh binh
phuong, sap xép lai chu truc dir lidy;

Tinh toan lai toa dd muc tiéu, dua cac muyc tiéu vé hé toa db chuén, trong trudong
hop hé toa chuin d6 gén voi vat mang di dong géc toa do la vi tri tai thoi diém bat diu
chu ky tinh toan.

Viéc tinh toan cu ly, phuong vi ciia muyc tiéu so voi géc toa do trong hé toa do
chuén duoc thuc hién nhu sau:

Xac dinh toa d6 muc tiéu trong hé toa d§ dia Iy WGS-84 (bao gém kinh d0 va
vi d9) béng cach st dung cong thitc Brusa-Wolf véi dir lieu vé cu ly, phuong vi trong
hd so muc tiéu va vi tri clia ngu(‘?)n quan sat trong hé toa do dia Iy WGS-84;

Tir thong tin vé toa do diém géc hé toa do chudn va toa d6 muc tiéu trong hé toa
d6 WGS-84, tinh todn khoang céach, phuong vi gilta diém gbc toa dd chudn véi diém
muc tiéu vira nhan.

Cu ly tu géc toa do chuén t&i muc tiéu duoc tinh theo cdng thic:

d . =R, xox(1+0.5xe* xsin’ p,), trong do:
L] E ¢o g
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d,; - khoang céch tir goc hé toa d0 chuén t6i muc tiéu thir j phét hién bi ngudn

quan sat thu i;

R, - ban truc 16n cta trai dAt béng, R, =6378136m;
¢? - tAm sai trai dit, e* =0.00669436618 ;

@, - kinh d6 cua diém géc hé toa do chuén;

o =arcsin G, VOi:

G=~Z7Z*+M* , trong do:

M = cosy x sinAAd va,

Z =sin i x cos @, —sin @, x cos ¥ X cosAL, VOi:

A~ Ay =27, khid,—A>7

ML=, =4, , khi -7 <2, ; - A, < =, trong do:
Ay =R +2m, khid -2, <-7

A, ; - vidd cua muc tiéu thir j phat hién baoi thiét bi quan sat thir i;
A, - vido cua diém géc hé toa d6 chuén;
Gia tri w duogc tinh theo cong thiec:
w=9,6—¢&, VoL
., - kinh d§ cia muc tiéu thir j phat hién boi thiét bi quan sat thu 7;
Gia tri ¢ duoc tinh theo cong thirec:
g=e’xcosg, x(sing, —sing,) .

Luu ¥ ring trong cac cong thic & trén kinh d6 va vi d can duge quy doi vé don

vi la radian.

Phuong vi clia muc tiéu so v&i géc hé toa d6 chuan dugc tinh theo cong thirc:

3 khi (Z > 0) A (M 2 0)
z-&  khi (Z<0)n(M =0)
Py oxn-& khi (Z20)~(M <0)
g+&, khi (Z<0)n (M <0)

, trong do:

p,; - gbc phuong vi gilta géc hé toa dd chudn v&i muc tiéu thit j phat hién boi

nguon quan sat thir i;

-12-



36522

arctg

%. ki | M| <|7]
5 p—i

£—arct E‘ khi |M Z.
- —areig -, khi |M]>(Z]

Hiéu chinh céc sai sb trung binh binh phuong, tinh toan cac tham sd nay trong hé
toa dd chuén bang phwong phap xAp xi phan bd dang hudng.

Theo d6 sai s6 trung binh binh cu ly duoc tinh theo cong thic:

o) = max[af”,(d; x tan O'j.”")], trong do:

afj - sai sb trung binh binh phuong cu ly tur géc hé toa do chun t¢i muc tiéu tht
j phat hién béi ngudn quan sat thtt

d; - khoang cach tur ngudn quan sat téi muyc tidu thi j t6i ngudn quan st ;

O'}i’i - sai sb trung binh binh phwong cy ly muc tiéu thir j phat hién bdi ngudn
quan sat thit 7;

ol' - sai s6 trung binh binh phuong phwong vi cia myc tiéu thir j phat hién béi
ngudn quan sat thi i.

Sai s6 trung binh binh phwong phuong vi dugc tinh theo cong thie:
d

o, ,
o/ =—,, trong d6:

i

o/ -sal ) trung binh binh phuong phuong vi ctia muc tiéu thit j phat hién boi
nguén quan sat thir i so voi géc hé toa do chuén;

d,, - khoang cach tir gbc hé toa do chuén t6i muc tiéu thir j phat hién boi ngudn
quan sat thir i.

Viéc tinh todn lai toa d0 muc tiéu va cac sai s6 trung binh binh phuong trong hé
toa do chuén dugc thuc hién tudn tu v6i ting hd so muc tiéu nhan dugce tir tiing nguén
quan sat.

Sép xép lai cu trac dir liéu thanh ting c@p hai ngudn quan sat dudi dang

X = {Xsz} voi X, = {xlll,xlyz,---,xI’NI}, X, :{xz,,,xn,---,leNZ} trong d6 N,N, - so0
lugng ho so muyc ti€u nhén duge tur mdi ngudn quan sat twong Ung, X, - véc-to chira
dit 1iéu vé& muc tiéu thir j nhan dugc tir ngudn quan sat thir i sau khi dugc tinh toan lai

trong hé toa do chuén.
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— d p} -
X;; = {diJ,piJ,aiJ,aiJ trong do:

d,; - khoang céch tir goc hé toa dd chuén t6i muc tiéu thir j phat hién béi ngudn
quan sat thu 7

p;; - 8oc phuong vi clia muc tiéu thir j phat hién boi ngudn quan st tht i trong
hé toa do chuin;

afj - sai sb trung binh binh phwong khoang cach tir gbc hé toa do chuén t&i

muc tiéu thi j xac dinh boi nguon quan sat 7;

0',.5. - sai sb trung binh binh phuong phuong vi muc tiéu thi j xdc dinh béi

ngudn quan sat i trong hé toa do chuan.

Budce (S03): hop nhét thong tin;

Séang ché dé xuat cach thirc tién hanh hop nhéit théng tin tir ting cip ngudn quan
sat. Tir két qua hop nhat timg cip ngudn quan sat dua ra thong tin téng hop.

Budc hop nhét thong tin tir hai ngudn quan sat dién ra theo trinh ty sau day:

Loc tho loai bo b6t cac cap muc tiéu co xac sudt déng nhét thép;

Péanh gia kha nang hop nhéit ctia ting cip muc tiéu da qua bd loc;

X4y dung ma trén hé s6 danh gia muc tiéu dong nhét;

Téng hop phuong an hop nhét tir hai ngudn quan sat bing phuong phap t6i uu
Hungarian.

Céach thure thuc hién cdc budc nay duge mo ta chi tiét sau day:

Loc tho loai bo bét cac cap muc tiéu co xac sudt déng nhét thép.

Viéc loc thd loai b bdt cac cap muc tiéu co xac suét déng nhét thép duoc thuc
hién bing cach tién hanh so sanh hiéu cac tham sé duge dung dé hop nhat ctia cac cip
dit liéu muc tiéu tir hai ngudn quan sat véi gia tri ngudng, gid tri ngudng nay duoc xac
dinh dya trén gia tri sai s6 trung binh binh phuong ctia tham s& d6 theo quy tic ba xich
ma.

Loai b6 cac cdp muc tiéu (x“,xzij) it c6 kha nang thudc cung mot muc tiéu thyc
theo luit ba xich ma theo cong thirc:

(]d“ - dz,,-\ > max(3ajfi,362j ))u (‘p“ - pljl > max(3afi,3a§j ))

banh gia kha nang hop nhét cta ting cip muc tiéu da qua bd loc.
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Viéc danh gia kha nang hop nhét cta timg cip muc tiéu da qua b loc bao gbm:

xac dinh hé s6 xé4c sudt tién nghiém cua gia thuyét cap muc ti€u déng nhét, tinh
toan hé sb twong quan cia mat do xac suét gia thuyét ddng nhét va khong ddng nhét
cua tirng cap muc tiéu tir hai ngudn quan sét (chi tinh nhitng cip muyc tiéu théa ngudng
loc). Tuong quan mat do xac suét gia thuyét cap muc tidu ddng nhat hay khong dong
nhét duoc xdy dung trén co s& Iy luén hai muc tiéu thyc té ludn tdn tai mot khoang
cach tdi thibu dé thiét bi quan sat co thé phan biét dugc va trong khong gian tinh
hudng cu thé giita cdc myc tiéu thuc luén c6 mdt khoang cach twong d6i @& dam bao
an toan, tranh va dap. Tir nhitng ddc trung khoang cach nhu véy, cing v6i tham s6 do
va cac tham sb dic trung cho d chinh x4c cua thiét bi quan sat bang ly thuyét xac sut
dé& dang thiét lap duogc mdi twong quan gitta mat do xac sudt ctia gia thuyét hai muc
tiéu ddng nhit va gia thuyét hai myc tiéu khong ddng nhat. Str dung cac cong cu toan
hoc nhu cong cu tinh xap xi ¢6 thé x4y dung cic cong thirc tinh hé s6 trong quan ma
khéng lam giam d¢ chinh xac cta két qua hop nhét.

Hé sd cua xac sut tién nghiém trong didu kién mot cip muc tiéu bat ki 1a déng

nhét dugc xac dinh theo cong thirc:

6><§:(2><n—N)><fq(n)
n=0
N’ +3xN’'+2xN
N = min(N,N,);

, trong do:

fq (n) — logarit ty nhién cua xéc sut tién nghiém;

N;+N,-n

f:;(n): Zlnf+(N1 + Nz —n)x ln(q1 qu)—(N] +N2 +1_H)X1n(]—q1 qu);
j=1
q,q, —Xac suét lot myc tiéu clia cac ngudn quan sat tuong Umg.
Hé sb tuong quan mat do xac sult cla gia thuyét cap muc tiéu (xl‘i,xZ,j) déng
nhét va khong déng nhét duoc tinh b:‘?lng logarit ty nhién ctia{ (x,’,.,lej).

Tuong quan mat 4o xac suét ¢ (x“,xz J.) dugc xac dinh bdi cong thuec:

Alau,0¥})
C(xl,i’xz,j): L —
Eux]] o(4u,,0,,Ab,) &, x g@(d u,,0,,,Aa,)
(EAb—EAa) (EAb—EAa)
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Trong do:

A(4U,,0,%% )= ((zn)o-n N )I x exp(— é(g U, -0f x(#2)' x(4aU, - o)j
Voi:
L — sb luong tham sb do dung dé ddng nhét (trong phuong an nay L = 2, gbdm
phuong vi va khoang cach).
(A U, = Uu,-u 21].) — chénh Iéch gia tri tham s6 do cua hai muc tiéu;
U,=ld, p.) Uy=ld. p.l
O — vecto mong doi toan hoc, gém L phin tir ¢ gié tri bang 0;

(‘P,‘f =¥, + BVZJ) — tdng ma tran hiép phuong sai sé do tir hai ngudn quan sat;

" {(655)2 <0>} . {(U%)z <07}

Au,, —phan tir tht 5 cua vecto AU, ;
0., —phén tir thir 5 trén dudng chéo ctia ma trdn v,
. L . L
E,=2"x[14b, | | E.=2"x]]4a,
n=1 n=1
Ab = [A b, 4 pr - vecto dic trung cho tuong quan cua hai muc ti€u gin nhau
trong khong gian do.

Ab, =kbx (o'} +(6? ) . 4b, = kbx (o7} +(or)

V6i kb 13 hé sb didu chinh theo khong gian, tinh hung. Trudng hop mic dinh kb

Ada = [Aa g AapJ - vecto dic trung cho khoang cach gin nhét c6 thé cta hai
muc tiéu trong khong gian do.

oy =kax oL + 02 -0, = kol 4@ s

Véi ka 1a hé s didu chinh theo khong gian, tinh hudng. Trudng hop mic dinh ka
=11
Trong moi trudng hop phai dam bao (Ab > Aa).
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o(4u,,,0,,,Ab,) - ham mat do x4c sut theo phin bd Gauss. Cong thirc tong
quat cua @(A Uy O Ab" ):
9
g Au
O\4u,0,4c)= - -
(4100.4¢) 2><F(L9_1)>< wo(9)x o xexp[ w(9)x o ]

Trong do:
o(9)=T(9")x(3x97);
9 — béc cua phén bd tdng quat Gauss;

I'(') —ham Gamma;

(6") = o” +(dc) /3 - tong phuong sai;

Hé sb 9 xéc dinh theo cong thirc:

(2x de)" x F(dexo™)=8x[2x T(9" )x o(9)x "] ';
Trong d6: F( ) —ham Laplace chuin.

Tuong quan giita 9 va cac tham sé Ac,o” dugc tinh x4p xi theo cong thirc:

1Tk

9(de,0")=| k, % \/<0*)2+(AC)2/3XF(ﬁfj—kz —k,;

2x Ac .

Véi k,k,k,k, 1a cac hé s6 co thd tinh toan tir trudc dé dang nhd cac cong cu
tinh toan nhu Matlab.

Nhu vay dé dang c6 thé tinh duogc cac hé s6 ddc trung cho kha ning déng nhét
cua cac cap muc tiéu theo cac cong thirc trén.

Xay dung ma trén hé s6 danh gia muc tiéu déng nhat.

Xay dung ma tran R, , ¢0 sd hang bing s6 muc tiéu thudc ngudn quan sat thi
nhAt, sb cot bing sé muc tiéu thudc ngudn quan sat thit hai, mdi phén tir ma trin 1 hé
sb dic trung cho kha ning d6ng nhét cta cip muyc tiéu thudc hai ngudn twong tmg.

Péi v6i cac cip muc tiéu khong thoa mén ngudng loc & budce hai phin tir ma
trAn twong (ng dugc gan gia tri bang khong.

R(ij)=0 néu (4, - d,, > max(367,307 ).

1,i?

> max(.?a}f,.,.?ajj ))u (‘p“ - P,
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Céac phan tir con lai c6 gia tri bang tong hé so xac suat tién nghiém va hé so

twong quan mat do xac sudt ddng nhét hay khong d6ng nhét ctia cip muyc tiéu twong

ung da tinh & trén:
6xi(2xn—N)><fq(n)
R = vs e g, );

Néu téng nay 16n hon khong c6 nghia la mét do xac sut cla gia thuyét hai muc
tiéu ddng nhét 16n hon mat d xéc sudt gia thuyét hai muc tiéu khong dong nhét va
nguoc lai d6i véi truong hop tdng nay nho hon khong, véi moi truong hop kha nang
khong ddng nhit 16n hon kha ning ddng nhét phin tir ma trin déu dugc gan bang
khong.

CAn Iuu ¥ ring téc gia sang ché chi quan tAm t6i céc truong hop R(ij)> 0 tic
1a twong quan mat dd xac suit({ (x“,x2 _j)>1, boi vy néu R(i, ])< 0 thi s& gan gia tri
phén tir R(i,j) =0.

Téng hop phuong an hop nhét tir hai ngudn quan sat bang phuong phap t61 wu
Hungarian

Trén co s& xac dinh nhom cac cap muc tiéu tr hai ngué)n quan sat sao cho mdi
muc tiéu khong xuat hién qua mot l4n trong nhém va téng hé sb xac suét déng nhét
tuong g voi cap muc tiéu 1a 16n nhét. Viéc nay c6 thé thuc hién dé dang b%mg cach

st dung ma trin R dd xdy dung & budc bbn va phuong phap t61 wu Hungarian dé tim

ma tran C théa man céc didu kién sao cho: C(i,j)= 0.1}, %C(z’,j) =1, %C(i,j) =1:
i=1 =1

%%C(i;j)x R(i,j) — max.

i=l j=I

Bai toan hop nhit hai ngudn thoéng tin téi day dugc giai quyét hoan toan khi
phén tot C (i, ]) =] tuong tng véi R(i, ])7& 0 s& cho ta biét cip muc tidu (x,li,xz’j) la
ddng nhét. Tir ma trin R va C d& dang téng hop duoc thong tin muc tiéu trong khong
gian quan sat ctia hai thiét bi.

Qua trinh tinh toan ldp lai v6i ting cé@p ngudn thong tin trong mdt chu ky hop
nhat.

Bude S04: tong hop thong tin hop nhét va hién thi;
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Két qua hop nhét timg cip ngudn quan sat dugc sit dung dé dua ra théng tin
tdng hop. O giai doan ndy s& tién hanh théng ké sb lugng muc tiéu trong khong gian
quan sat boi cac thiét bi, thong ké cac muc tiéu quan sat chung boi nhiéu ngudn, tir d6
dua ra thong tin téng hgp. Thong tin sau téng hop dugc hién thi trén man hinh ban
diu khién 24.

Ban diéu khién 24 cho phép lya chon ngudn thong tin s& duge xur Iy hop nhét,
diéu chinh hé sb (kb,ka), quan ly chu ky tinh toan hop nhét thong tin, quan 1y man
hinh hién thi thong tin.

Vi du thwe hién siang ché

Pé danh gia tinh dung d&n va kha nang ap dung cla sang ché tac gia da tién
hanh mé6 phong phuong an thyc hién sang ché d4 néu & trén.

Khi thuc hién m6 phoéng str dung céc thong s6 k§ thuat cta thiét bi quan sat
thue t& bao gdm rada VisionMaster FT, rada Pozitiv-ME1, rada 3C-25E. Céc thiét b
c6 dai sai sd trung binh binh phwong khi do khoang cach la tr 20 — 150 m
(o—_‘,’” e[20,150]), sai s6 do goc phuong vi tir 0,25 t6i 3 (aj.’" 6[0.25,3]) do tuy theo
khoang cach t6i muyc tiéu va chu ky quét cua thiét bi. Khoang cach cang gan sai 56
cang thap, chu k¥ 16n chinh xac cao hon chu ky nhé.

Hé s ka, kb chon mic dinh bi?mg 1,1 va 2. Cac muc tiéu gia lap dugc phan bd
déu trong khong gian do sao cho mot s6 muc tiéu canh nhau c6 khoang cach hoac
phuong vi gibng nhau, day la truong hop phuc tap nhit do co su giao nhau vé mat do
x4c sudt. Cac muc tidu gia lap chuyén dong thing déu theo huéng va van tdc cho
trudce.

Céac rada quan sat mat bién dit trén vat mang di dong nhu tau bién ¢6 tAm nhin
thing 16n nhat khoang 30 - 50 km, do d6 khong gian quan sat gia lap can c¢6 ban kinh
nhd hon 50 km d& phu hop véi thuc té.

Mo phong hop nhét thong tin muc tiéu trong khu vuc mét d6 muc tiéu 16n cho
két qua c6 do chinh xéc trén 80% trong 6 chu ky hop nhét.

Phuong phap d2 xuét trong sang ché co ddy du cac budc thyc hién, c6 so s
toan hoc rd rang, minh bach. Phuong thurc cai dat don gian d& thuc hién c6 dd phirc tap
da thirc bac ba dam bao cho hé¢ théng hoat dong theo thoi gian thuc. Két qua mo phong

phuong an thuc hién sang ché cho thdy phuong phap cé du céc yéu tb can thiét vé 4o
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chinh xac, hi€u nang dé xay dung céac hé théng tu dong hoa xir ly thong tin muc tiéu
trén bién.

Phuong phéap hop nhit théng tin muc tiéu trén bién tir nhidu ngudn quan sat
theo d& xudt ctia sang ché c6 thé hop nhét thong tin tir cac ngudn quan sat duge b6 tri
dudi dang tip trung hodc phén tan, ¢ dinh hozc di dong, hoic bd tri két hop gifta cb
dinh va di dong. Piéu nay gitp ting tinh da dang trong ung dung vao cac hé théng tu
dong hoa xt ly thong tin trinh sat va giam sat trén bién dic biét 14 trong linh vuc quan
su.

Nhitng ngudi c6 trinh d6 trung binh trong linh vuc tuwong Ung s& nhén ra rang
ranh gidi gifta cac phuong an thay thé c6 thé hop nhit cac khéi 16-gic hodc 4p dung
phan tich luan phién cta chitc nang theo cac khéi 16-gic khac nhau. Do do, can hiéu
rang két ciu dugc mo ta & day chi 1a vi dy, va trong thuc té cac két cAu co cung chirc
nang co thé dugc thuc hién dé thu dugc muc dich cta sang ché ma khong nam ngoai

tinh thin va pham vi bdo hd cla cac diém yéu cau bao hd dudi day.
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Yéu ciu bao hd

1. Phuong phap hop nhét thong tin muc tiéu trén bién tir nhidu ngudn quan sat bao
gdm céc budc:

thu dit liéu muc tiéu va thong tin dinh vi ngudn quan sat, trong d6, budc nay
bao gém: thuc hién viéc tim kiém, theo ddi muc tidu trén mit nudc boi cac thiét bi
quan sat; déng goi va giri dit lidu muc tiéu t6i thiét bi thu phat dit liu va thiét bi xu Iy
théng tin bi cum thit bi quan sat; gui théng tin toa d hién thoi t6i thiét bi xu Iy
thong tin boi thiét bi dinh vi; trong d6 dit liéu muc tiéu bao gém cac thong tin: sb thir
tu muc tiéu phat hién boi ngudn quan sat trong chu ky lam viéc ctia n6, khoang cach tu
ngudn quan sat téi myc tiéu, phuong vi clia myc tiéu, sai s6 trung binh binh phuong
cta cac tham s do dbi véi tng muc tiéu, thoi gian phat hién muc tiéu, toe do va

huéng ciia muc tiéu (néu co);

xur ly thong tin, trong d6 budc nay bao gdm: hiéu chinh thong tin toa d6 muc
tiéu, hiéu chinh céc sai sb trung binh binh phuong, sip xép lai céu tric dit lidu, tinh
toan lai toa d6 muc tiéu, dua cac muc ti€u vé hé toa dd chuén, tinh toan lai sai s6 trung
binh binh phuong toa d6 muc tiéu trong hé¢ toa do chuin; va sép xép lai cAu trac dit

litu thanh ting cip hai ngudn quan sat dwéi dang X ={X X 2}

voi X, = {x1,1’x1,2""’x1,N, }, X, = {xm,x”,-u,xm2 };

véir x;; = {d,.,j,p,.,j,ai‘,"j,a:} }, trong do:

d, J - khoang cach tir gbc hé toa do chuin t6i muc tidu thi j phat
hién bai ngudn quan sat thit i;

D;j - 80c¢ phuong vi cua muc tiéu thir j phat hién boi ngudn quan
sat thir i trong hé toa do chuén;

ij - sai s6 trung binh binh phuong khoang cach tir gbc hé toa do

chuin t6i muc tiéu thit j xac dinh bai nguon quan sat i

0'5 - sai s6 trung binh binh phuong phuong vi muc tiéu thi j xac

dinh boi nguén quan sat i trong hé toa do chuén.
hop nhét thong tin bang cach hop nhét ting cap ngudn thong tin, trong d6 budc

nay bao gom:
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loc thd dé loai bo cac cip muc tiéu c6 xac sudt déng nhét thép;

danh gia kha nang hop nhét cia ting cap muc tiéu dd qua bd loc &
budce loc tho;

xdy dung ma tran hé¢ sd danh gia muc tiéu ddng nhit hay khong
dong nhit; va

tbng hop phuong an hop nhét tir hai ngudn quan st bing phuong

phap tdi wu hungarian;

tong hop thong tin hop nhit va hién thi két qua hop nhét timg cip ngudn quan

sat duoc sir dung dé dua ra thong tin tdng hop, trong d6 budc nay bao gom:

tién hanh théng ké sd lugng muc tiéu trong khong gian quan sat
bdi cac thiét bi,
thdng ké cac muc tiéu quan sat chung boi nhiéu ngudn, va
dua ra thong tin tong hop.
2. Phuong phéap hop nhit thong tin muc tiéu trén bién tr nhidu ngudn quan sat
theo diém 1, trong d6: budc thu dir liéu muc tiéu va thong tin dinh vi ngué)n quan sat
con bao gdm: thu, boi thiét bi két ndi thu phat thdng tin, dit lidu tir céc thiét bi quan sat
va giri ti thiét bi xtt 1y thong tin.
3. Phuong phéap hop nhét thong tin muyc tiéu trén bién tir nhidu ngudn quan sat
theo mdt trong cac diém tr diém 1 dén diém 2 trong d6: budc thu dit liéu muc tiéu va
thong tin dinh vi ngudn quan sat con bao gom:
thu, boi thiét bi xtr 1y, thong tin toa do tir thiét bi dinh vi, dit liéu muc tiéu tir
thiét bi két ndi thu phat thong tin; va
hop nhat thong tin, thiét bi xir ly thong tin, muc tiéu tir dit liéu nhan dugc.
4. Phuong phap hop nhét thong tin muc tiéu trén bién tir‘nhiéu ngudn quan st
theo mt trong cac diém tir diém 1 dén diém 3, trong d6: bude hop nhét thong tin bang
cach hop nhét ting cap nguén thong tin thuc hién loc thd dé loai bo cac cip muc tidu
c6 xé4c suit ddng nhét thap, trong d6 bao gbm:
so sanh hiéu cac tham s§ dugc ding dé hop nhat ctia céc cip dit liéu muc tiéu tir
hai ngudn quan sat véi gia tri ngudng, gia tri ngudng nay dugc xac dinh dya trén gia

tri sai sd trung binh binh phuong cua tham s6 d6 theo quy tac ba xich ma; va
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loai bod cac cap muc tiéu (xl’,.,xzvj) it co6 kha ning thudc cing mot muc tiéu thuc
theo luét ba xich ma theo cong thirc:
(]d“ —d,|> max(3ad 30}, ))u (lp,'i - pZ,j‘ > max(j’a” 307, ))

1’ 1’

5. Phuong phéap hop nhét thong tin muc tiéu trén bién tir nhidu ngudn quan sat
theo mot trong cac didm tir diém 1 dén diém 4, trong do6: budc hop nhét théng tin duoc
thuc hién bing cach hop nhét timg cip ngudn thong tin thyc hién danh gia kha ning

hop nhét cta timg cip muc tiéu da qua b loc & bude loc thd, trong do bao gém:

x4c dinh hé sb xac suét tién nghiém cua gia thuyét cap muc tiéu déng nhét va hé
sb twong quan ctia mat do xac suét gia thuyét ddng nhét va khong ddng nhat ciia timg
cap muc tiéu tir hai ngudn quan sat; va

thiét 14p duoc mdi twong quan gitta mat do xac suét cua gia thuyét hai muc tiéu

dbng nhit va gia thuyét hai muc tiéu khong ddng nhét.

6. Phuong phép hop nhét théng tin muc tiéu trén bin tir nhidu ngudn quan sat
theo mot trong cac didm tr diém 1 dén diém 5, trong d6: budc hop nhét théng tin duoc
thuc hién b%mg cach hogp nhét timg cap nguén thong tin thyc hién xdy dung ma trén hé
sb danh gia muc tiéu ddng nhét hay khong ddng nhét, trong d6:

ma tran c6 sb hang béng s6 muc tiéu thude nguén quan sat thu nhét, sb cot béng
sb muc tiéu thudc nguén quan sat thi hai, va

mdi phan tir ma trin 1a hé sd ddc trung cho kha ning ddng nhat cta cip muc
tiéu thudc hai ngudn tuong Gng;

néu cac cap muc tiéu khong théa méan ngudng loc thi phﬁn tr ma tran tuong
ung dugc gan gia tri bang khong, cac phin tir con lai c6 gia tri bing tdng hé sb xac
suét tién nghiém va hé s6 turong quan mat do xac sudt ddng nhit hay khong ddng nhat
ctia cap muc tiéu tuong Ung;

néu tong nay 16n hon khong va/hodc néu tdng nay nho hon khong thi gia tri cla
phén tir ma trn dugc gan bing khong.
7. Phuong phap hogp nhit thong tin myc tiéu trén bién tir nhidu ngudn quan sat
theo mdt trong céc diém tir diém 1 dén diém 6, trong d6: budc tién hanh hop nhét
thong tin bang cach hop nhét ting cip ngudn théng tin thuc hién tbng hop phuong an

hop nhét tir hai ngudn quan sat bang phwong phép t61 wu hungarian, trong d6: mdi muc
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tidu khong xuét hién qua mot lan trong nhom va tong hé so xac suat dong nhat tuong

tng v&i cdp muc ti€u 1a 16n nhat.
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thu dir liéu muyc tiéu va théng tin dinh vi
nguon quan sat

A4

xtt 1y thong tin, bao gdm: hiu chinh thong
tin toa dd muc tiéu, hiéu chinh céc sai sb
trung binh binh phwong, sép xép lai cAu triic
dix liéu

hop nhét théng tin

téng hop thong tin hop nhét va hién thi

Hinh 2
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